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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device having a dual damascene 
interconnection which is able to sufficiently protect a 
surface of an underlayer conductive layer, has a high 
reliability performance and a lower interconnect 
capacitance. 

SOLUTION: The semiconductor device comprises a 
substrate having a conductive region therein, an 
insulating etch stop film covering the substrate surface, 
an interlayer insulating film formed on the insulating etch 
stop film, a trench with an interconnection formed to a 
first depth from the surface of the interconnection layer, 
a contact hole reaching the conductive region from the 
bottom of the trench with an interconnection and the dual 

damascene interconnection formed by filling the trench with an interconnection and the 
contact hole, and includes the first insulating layer wherein the interlayer insulating film 
includes a sidewall and a bottom of the trench with an interconnection and the second 
insulating layer lying in the lower level than the first insulating layer and having an etching 
selectivity different from that of the first insulating layer. 
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ttERmiftftK*R*>bRi oKd-e»a$tb^e«ffi 

£ft> Sll^ii^x 7 fy^(oM§$2l 
tt<o«ttS*3»D|fe»R£^K HtJlsm2M^a^ 

[If #JS3] flttE!S3*<a|fe»Jias % HUf5!&l<7>^£ 
[R*I 4 ] mflSSg 2 «o|ft»BdSffirffilfti*tt^ y ^ 

MESRTLrtfc:, me»2ttof6WR^*SJ:0ToK 

s t js * -c <d n * mm a? * * 11 <t % 
[if mmzmm.&m®zm-rz>Ti&±\zte>m 



a>TlcER£ft % *i«o«»Ri:3i^^^^«Ftta>» 

u ttffi«2«<z>ji^mcai-5»ttffl7L**dt-f-6» 

w«aW** 1 *TEj»ffl*S:*fiKi-5 fc 1 fc 

10 ^IESl«^T^»f9^«Pfltt»R*Bfe5fei--5«2^. 
s/^V^Xg*:, 

HtrEiBi»fflSt*3 J: t^BfrESjlSfflTL^fflfei&Ay-e^ 3. r 

20 Rt*2«<Z>j»»Ri:»3a^jte»Ri:Sr-&^. % g2l 

&&<Dmtezmm&mm*jtm't- sunt. 

hSEBIHR*®*^ huE^ 3 «|gftR. m2m&m 

RJcai-5Sa«ffl7L«rJKdc-t-SSR 1 ^ £ , 

iftE«JI«7Lrt^ffirE*lffio|6»R*ffiJ;0i«<. mlfE 
f& 2 itolfeil^ffi J: 9 (gv *n £ £ -CWWBwftRfSft 

i»E«lffi?L buES ^ffiil^i^ f)l3i 

30 Offili^i KOi^l T«i»ffl*Sr^fiKi- -5 » 2^2, 

40 ttxyf^ N^/«eMt5igt, 

cotea^ti^ i mis £vm3 m<D&mm tx^^ 

tt^**5«K«»R«rJg«1-SXSi:, 
HSERIBllfe»Ro^ffi^P> % HMfE^3aoitea^^»:ii 
L, WEfB2«o|6aR»-»i-5»JRffl7LS:^i--5» 

l^y^-^^T.mt. 
so iftEfflRfl. gi)IBJIIIIIttftRSS^e>%3l 
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[*«*>«-*- ¥m»mw.&£xf « 
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Ox y f i/- hlcMLt, ^J1/ / 2~^J2C0^^^-U— 
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<Dtin±tfm#£tix^z>o ai, w*if 

£»*>«£«'> u mmmmm^m^-r^^t^ 

[0004] SB^SfctiSMofc^lc, ft*©A 1 ^wtc 
ftofco Cute, x^fy^|cJ;ot/^- ^>-^i"6 
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0 =7 ^ T ) u is > :/ o -ir ;* <7) £ fft -f -5 0 
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1 l £Wi-5T*fe l l 0 cd^®_LM, s i n& <^<ofg l 

Hill ¥«*««T-t, B»-Cfc±v\, 

1 1 i36scuia»T**)S»-&jc«:, cumm<Dmmum 

tbXMitZti^-t^^titb. ^y^x by'<mfc&mx&> 
[0 0 0 9] ilxyf^ b 1 1 2<0±lC, fg 1 

^y^* hy^i: ltiit^.$2x 7 ^ bys<m 1 

1 4 ^J5fe^i-5o I2x 7 f7h^^il 14W±|C, 

mitmrnzm-tzs i NK«?^j»»ttKitB6itBii 1 e 

[0010]|13 (B) jftftttRI+K 
ihJKl l 6<D±{cuiS* hJi £7F2f£U i*S*Lti/ 

R 1 trrTLfw^Jti-SMP l 0 l £Wi-£o 
[0 0 11] i/^F/^-ypRi^x^fy^-7^ 
U RWBSihRl l 6, $2ff««il 15,1 
2^^/^*^ hy^i 114, IliFmUl 1 3&m 

->PR i <oHHn 1 0 1 {cttfc^tz^TKi o ztm&L 
ZtiZo *—'<—^y^lsy*&'ift£oh. mi^-y^^ 
h y^'I 1 1 2 fcSfxyf y^$ti5o m^x^o. 
ilx- 7 f^h 7 Xln2«U TifecD^m^m 

iii i ^^^tts^^r^fe^o ^wtu^ 

h/^-VPR 1 li^^tSo 

[ 0 0 1 2 ] HI 1 3 (C) \Z7jk-f J: ^ (c, KitKJt« 1 
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2 11, t^TTL 1 0 2 Sr*tf««t^iailffl»(c#«i-5H 
P 1 0 3^t5o 

[0013] il 3 (D) \Z7jk-tJ: 9tC, l-^ h^^^ 
-yPR2^xyfy^^HTit\ RIHK±m 
116, $2l^gllSl 1 5<D^y7-^*"&fTte 9o 

i2x^f^h5/Ain4ii ro^^^-^^tc^-r 

[0014] ftio, il3 (D) O^nir^O^, ^ 1 
ir, ^^^^^/^tc^io:-/^^ h ^^<^1 1 2fr*- y 

[0015] il4 (E) id^-rct^^, I2WI/^ 
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tC, ilx^^^ hy^Jll 1 2, Iliffi^Iil 1 
3, S2xyf^ hy^Il 1 4, ^2SPfliteSKl 1 
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-yPR2^^y^^i U -RlrtJ&Jklltl 1 

6. £2J|RM&flURi 1 5Sr**Wl:xyf^^t5o 
tfTTL 1 0 2T#<7)f5lrQo / ^ hy^il 1 2 HIS* 

[0 0 2 7] ill 5 (C) Id^-TJ; US?* b'<# 

-ypR2^7«7i/yn#it5o ISae)»i 5 53ftsw 
20 »T*Mttfc6i^ r yS^^HWteltefei-S 
rt*stU*S 0 te*5. IS^i5 5^u^h^-y 
PR 2*r3BiJ^«>tt5fexa-C8fe*-*-5wi: 
[0 0 2 8] Ilxyf^ h^Il 1 2J1. la^ffl^ 

vxt>*:<DT<Dmm&mmi 1 ii^>-^«fj5: 

[00 2 9] 115 (D) IC^-f J: 9t-, 2 Sffll&ft 
111 5 _b<Z>R|f BfcltR 1 1 6, Killfflflf JIES^KUI U 

30 lxy^ byy<mi 1 2^x y f y^it^o r 

1 1 1 t&mztitivtmxMi&zfrZo 

[0030] us (e) icTjk-fzi^ mmm&Mtit 

l, m2mf%t&mmi 1 5^®±^^cMPt#i 

T/u^v'^iElll 6 0 2ds»A$tt5. 
[0 0 3 1 ] 

[0 0 3 2] **W<oaWii % TB«SJI«>^ffi£r+# 

[0 0 3 3 ] ^^^Ofdl^e^fi, C^i9^ra7/u 
so [0 0 3 4] 



7 



(5) 



#BB 2002-4341 

8 



mmmr^mm^mmmmm^mm^xx/mm^t^ 10 

mm&m&^y^* b ys<m±iz. mim<o 
*t§£&^iiu mm&m&^v^x by/<m^m*tz>& 20 

[0 0 3 6] 

4oV>T, Ilxyf^ F^il 1 2£+#{£^LJ:5 
r^rtv t'TTLl 0 2CO^^^^J|5gUct 9 <t-f 5^ I£ 
[0 0 3 7] fg«l 5 5<OjS$^(S<i-^<t, ia^fflm 
aibfc^l^^^^ h 1 1 2^>— 

:v^>^<D^jcf£a6^i 5 5^^ 2 ^!y^^ hy/N'fi 

[0 0 3 8] hWy^4C5i, SStf>«i 

c u * ¥<o&mm#>&frx.mT^&&&£. lb < 

[0 0 3 9] @16li % &mmm&mz^y?-* b ys< 
7*vt*<n&\$:^-f 0 so 



[00401 116 (A) iZTjk-f £ 5 {c, 1 
1 1 Zm-tZTmi 1 0(7)±(-. ^y^* hy/^Il 1 

2 y mmmmmi 1 3 X si«sjt]Ri 1 6asaw$;h/c 

v>5 e 1/^ h'** — >£ffl^TtfTdFLl 0 2^r^L 
fc@L tf TTLT»I2:»*«1 1 5 5 ZMtfL-fZo *<Dlkfr 

[0 0 4 1 ] 116 (B) (C^-f £ I'v** h'** 

-yPR2^xyfy^^ ( [ : u SWKlhflll 1 
6, S^itfe^JKl 1 3C0^^^^>^^tf^9o r. 
(Dm. er7LT»*C|±tt«)» 1 5 5^fig$tLT*59, 

If £*lTl^5 0 

[0 0 4 2] L*>U fSfctel 5 5fi, «t<DJiffl0>J!IB] 
J&jtlBli 1 3 tm^y^»4S. ^(Dfztb, 

£5U^£D<5 0 i^*?^, f£#4£> 1 5 5 C0{RiJgfllC#£V> 
«Jix^d5jgfig$ixSv\ ^Jx&^ttfgaMfc 1 5 

[004 31 016 (C) [-Tti ^ BaiSffl3t$r^ 

(cJ;9l&*-f3o 1 5 5^ti^M^ixtV> 

r^>^CJ;!)gWl 5 5 fclf^t-f&i: 

[ 0 0 4 4 ] 0 1 6 (d) tc^i- J: 0 (C, Sf^fgftlS 1 
1 3^t©±(DS#tB5it!Jf|l l 6*5j:05lfr7LrtJc«WU 
f^y^y, Y y/<m 1 1 2C9^^^>->/^rfT^9o 

[0 0 4 5] in 1 6 (e) [CTF-tx 5t-, eik^at^j: 

^t'TTLf^^^^r/u^C/^iB^l 6 0<EMS*t>&^£ 

^ix^^^fife$4aTv>^fc^ > iaHi60ff^cD^ 

l 1 l £Ji/fK&l 6 0<D»«WftjKjfts^»tiOS 

[0 0 4 61 *Mff>ll 4€Bl6lc^tJ:5i« 

Lfc 0 %&<Dftm$:m 17, 1^18. 019 IT 

[0 04 71 017 (A) [Z^k-TX 9 JC, »m^®« 1 
1 1 £r#i-5Ti£l 1 OO^ffiilc, ^.y^y, by<m 
112, BrajfeMUKl 1 3 £7£/&Lfc^ ^ttKih^ 1 
1 6 ^aS"f5o 5c#tBM:lg| 1 1 6 ^±(C Uiyy. b^* 

^MU trTTL^m^^^ h^n 1 2^ffi£-c 
a G ::t\0i7 (a) (cioi^TJiK^i 5 5£i^ 
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$ 6 0 0 nmMt^o 

[0 04 8] 118 (A) jC*5V^TIi, IS** 1 55$: 
H^4 0 0nmMt6o X, HI 1 9 (A) Cl^l^T 
li, f£tf>$7 15 5 Srift $ 2 0 0 n mffM-?~5o ^<D\^(D 
HI 7 (A) £|^«-Cfc3 0 r<Di;5^. KfO 

[0049] il7 (B) , 018 (B) , |19 

(B) f± s **t^tUE»ffl«Kr»*-rSfc«>, JINM6fk 
111 3 4 0 0 n mxyf y^Lttti^f„ 10 
(■MfettRl 1 30X5/fy^|:, ISfcfel 5 5()X 
^fSilS^, ^TTLF^COs^^^l 5 5fiao-Cl>5 0 

[00 50] H17 (C) , 018 (C) , 019 

(C) |i % 6 0 0 nmx 7 f-y^tt« 
M&^-to fS&fel 55^2 0 0nmMStLTV>fci 
19 (C) tf>*§£\ iBi»»t<z>^^^^^*cj:0fS«>tei 

6tt'7fl,T^x^^ h s/^g l l 2fr^ y3-l/?(0 
g£W£§tt* 0 20 

[00511017 (D) . 018 (D) , 019 

(D) H % !BIM»ft£r3i$ 8 0 0 nmx y f LfcW^ 
^1% 019 (D) {d^oV>T(i, =^>y^^ h yy<mi 1 

2&^y?£ti s *e>^T«&rto««ttffl«i i las^L 

[00 5 21 01 7 (D) t^io^Tfi. K«>* 15511 
+MotV>6^\ 1 5 SCQ^®^^:^^^^^ 

[00 531 01 8 (D) (Z^o^Tfi, x^fy^^tl 
fcM^ffi^fg^l 5 5*ffiMaU x y fy^a$ 

[00541 zLzx-mmftnm&nteoo mi 7 
(a) , (o ^-rx ir^in 1 

y, fTTLBSBcoa^^^rx, a££>$5 l 5 5 <nn V M 40 
££z 'i:i-5 0 te#ft<oBS«D*«:A z = z - z ' X 

— h<7)Jt£rb ir-r^o 
[0 0 5 51 IS*ftOK«0*tt % Az^y/b^f 
60 t£oT, z '=z-Az = z- (y/b) £#5 0 

iBoxjff^^as x = {i + (1/1. 

4) } yt1~Z> 0 -tZts =-v7l'4rm2&-etWikft 
h-x = h- {1+ (1/1. 4) } y>z* = z 

- (y/b) t^5o trrflE«r«ar5fe«e>^£fi:**» 
ft&comzn. z> (y/b) r-^a 0 ^y^-^RS so 



z S:** < t5 t x > ^t«t < 45. 
[0 0 5 6] IWJ; 9 «ffl«ftj»JW^«c^5/^^ N s/ 

[00571 017, 18. 1 9(^U^i(r^oU^T 
12, x y f 4 0 0 nm^T1j:^S^ii:/ ( e< T 

t>, x^f 8 0 0 nmt'liM^*^|6: 

h&X'£tj:\,\ -MC5 0 0nm^J:fV«x« 7 fy 

[0058] j^t, m&&&m^x*&m<nni&&}$:m 
[0059101 (a) tc^-r £ 0 \z s snn*^ 1 1 

«r#t5T«10 0)±lc % S iN^-e^^titf lx 

7f^h^ii2, **s-*^y =^iMb«i (fs 
g) ^T«^«iirwii3, mt^v^^ 

(SiN) ^M$^2xy^h^il4, 
[0 0 6 0] ii«C0MYk^y =i>J; OiSV^R 

^x*#. xjyf^h^tts-tms^ 
[0061] rix^osgfi, it^nmm (cvd) 

1 2, f£2^;y^;* h ^/f 1 4f* % #J;tf;£S i NflIK 

5J3\ 0y;itfSglJiPfl*6ftJBIl 3 .to 
y^>i»l-ioTMt6o RltfiSifcKl 6 12. #J 
xtfs i N^ioTMt5 0 
[0 0 6 2] r<D«Jf«i£te, 015 (A) tC^Lfcfc 
<0^^«-Cfc5^s, 015 (A) i:R'<5i:S2xyf 
^ h 1 4 as J: 0 Tifc 1 0 i-^V>fir©^iag^HT 

v>5o -r*^*>. 111TOW1 3^^<, m2mm 
&mmi s&vKmtfizinx^Za mmmmi*. $21 

m&ftflll 5C7)±^5(C^> hD"/i,x^f 

[0 0 6 3] E#«SJl:«l 6 Jzlcuv?* h'** — 
fifeL, ^lx.y^^ h 1 2tcit-T5 fTTLHP^r 

*ft5 5li, W^tfiSjfettSr^Lfeu^ h*t»T-J^ 
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!6ftI^e$^Jtlf 1 5 0 0 nmirtSo roUPpllfe 
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[00 8 1] 120 (AC) , (BC) fl. %2<D^y 

v yy<m i 4&mffl&&m<D&mfrbmzm4 o o 

li. $20Xyf7h5//Nll4^h7^^ f7 

[0082] i20 (BC) ICt^-TJ: 9 {C, hy^ 
^-yPR2^if6^, tfTTL^iaT'^^^l^ 

So 

[008 3] 1^20 (AD) . (BD) 11, |20x 7 



(8) 

13 

h *s<m i 4&mmtb»«&m*bm£m6 oon 

[0084] 1120 (BD) (C^i-J:ptC, l/^h^ 
jMIMtU h 2/^®^KtHLfc^r*IS^(0 10 

[0085] in i wni6fi»j(c*5v^Tii, mffl&mm& s 

[0 0 8 6] 0 2fi, ^rai»SK$r2JiOiSS«itT^ 
^i"S^^^-r o 0 2 (A) ^tJ:9ic, *HSt££I 
*1 l^rtt^TOl 0<*>_h(c, x y f^ h^li 

2, yyx-rs i 02*£x-Mf&£titcmmm*&mm5 20 

[0 0 8 7] $18^8115 6, I2limil 5 

Ii, WH^y^u-h ^l^raife&j^o 
^y^u— Hi«<, »2«BB»»lK<03iy5 L U'— Mi 

[0 0 8 8] »2iffl«W«15 0l![$H *:<Z>«fl2fig 

[oo8 9] mi(ommmtmm. &.&tffi±mi e<o± 
mf&tuRis* jBiSBB«aw5 6^**tt3i3.^v^ 

«>»5 5SrJg*i"6. 5 5 tt, IB 1 O^ig^J 

SHfp»l5 6, S2ir«Il 40 
[0 0 9 0] RWBSitKl 6(D±|C. Ef|#3ltfV<^«- 

[0 0 9 1] i2 (B) lOTfi UPWA^tt 

$2i^giii 5(o— &mz&mitz*Rt&-v^v so 
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[0 0 9 2] t£Kf£*6#>5 5fi, »2Jimi6IHtl 5 «fc 

[0 0 9 3] 02 (C) Vs<# — 

[0 0 9 4] Ii] 2 (D) f^-r£5l^ $2l^ifl| 
1 5 ±ffi±(OSi*BSJl:R 1 6 % VTHfeflHO^y^Xh 
yy<Sl 2<DS i N«S:xyfy^j:5^t5, 

[oo95] i2 (e) ic7jk-t£?\z^ tmmm&XTfi 

[0 0 9 6] i2(:^Uc^WJi:fcv^, £SiJifB1*6 

i»Wil6»ieoftT*>SiIWI6»K«>i«$«ri 5 0 0 n 
m<tU i&;8§UJ!f&cO#£££8 0 0 nmifSo X. f7 

[0 0 9 7] 0 2 1 (AA) , (BA) ii. 1 M^Mm 

£\ trr7L^i22<0^^^>^iitxU, fStf>i& 5 5 <E>Ji 

PR2£l*ifeLfc:Rlffi-m, 0 2 1 (BA) p 

[0 0 9 81 021 (AB) . (BB) ii, T*^iBB 
«*1«B«8R5 6©f $J:ft2 0 0 nm (S2I 
ffl&mm 1 5 fcfc 1 3 0 0 n m) t L/c*§^£r^ 

[0 0 9 9] 02 1 (AC) ii. $l8Hffi8l5 6(7) 
il^^4 0 0nm<[:L/ci^ft o fcfT ?U5i2a>Jff 

ttttTNi, 02 1 (BC) (c^-TJ: 9ici, ^lSF^S 

[01001021 (AC), (BD) ii, SUMOfe 
5(D^££r#j6 0 0 nm^: Lfc#-^£r^-f * CO 
#£*iCii. 02 1 (AC) £*) t>J|H,>*-f ^^^T-^l 

SiiJ:^/h^< 45. 02 1 (BD) ic^-T^lc. u 
^ h^^-^PR2^r^Lfc^lir*ii, HLtfSiEtt 
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[oioi] zcdx tHfrVos 5<ommn, ^y^ 

[0 10 2] ^HffiWcjo^Tte, m^&CD^^S i N 
[01031B2 (F) (4, B2 (D) WtSlxy 

t5o L^L, «flW4««l l*ffi(D^-^£:Rjfc 

[0104] m2<ommm\^^x^ T&mmmmm 

^/7X^s i OaRTJgfSLfco :/^X^S i O2JH 
ft, ^.^U— h^{g:v>^ > fl^fg^f 2 S i NJ: {g^ * t> 

[0 10 5] 03fi. iSxyfy^K±ffl^7X^ 
s i o 2 Bi<D«3£fBiKU *<z>±T£#5fe^P>y = 

(a) ^-rxoiz^ mm^mmi l^ttaTJfei o 
<d±(^ s i Nmx'M&ztbft^y^x bv^mi 2. 
y ^ >iMbiit-c****tfcjB i inttSH i 

8154, mm^m^>v =*>m{tmxMiisL£titi&2m 
[oio6] mi mm&mm 13, $2 brqi&»ik 1 

[0107] H3 (a) (omtfite. m2 (a) <nmm^ 

[0 10 8] KWWJtMi 6±\zui?x b^f — ^&M 
SrBtefcU trr?LHPTaic*«ft;^*0«aK«>*5 

[0109] r»bji:« 1 6 *e_lic % m&mm&tmm 



[0110113 (B) ^^-TJ: 9t-> h/^- 
yPR2^7f>^7^i: U KWKJhlRi 6 £^ 
S^^Lfcft, S2ir^8l8l5(03yhu-/Ux 
y^V^^rfT^o S2iB»»Rl503yhP-yUx 

y^>?\*. m2mmt&mm<D-Bm&i>mz>i:oizm 

[0 111] ^<OP#, lTT7L^BOWSP^*5l^T, 
10 i5 4^EISntv^W, W^^^^/^v^lite 

[01121H3 (C) (o^tJ: 9 |^ h^* — 

[oi i3] ms (d> jd^-r j: 5 1-. m2mmmmm 

15*ffi±OKWI»Jhl(H6, tTT7UiE«(03L!y^ h 
y^I12^xo,fy^if5 o ^^i^lcLT, A 

20 f&-tZ>Zk&XZZ> 0 

[oii4]03 (E) (^-ri^c, e«Ufl**5<l:tf 

[0H51B3 (f) it B3 (d) tc^-rmi^* 
^wmmm 5 4 as^m ufc^^^-r 0 £ 

y f v ^WJ^il 5 4 ^Ifflt 5 r i: fc i ^ iE^co 

30 ttm^m&£Tmim-tz> 0 La>u ii*as 

[0 116] ±^(DH^J(cio^rii, Tifc^ffitS^ 
®(OX;* — ^^rKih-f-^fc^tc, fc'TTLcDT&Ucf^^ 

[0 117] !34;ioJ;U<[15ft *«W<oflb<oiafeCa|Jc: 

[ 0 1 1 8 ] 0 4 (A) (c^-T J: 9 fc, ftllMftfc iftf># 
40 mtiffiStl l £W-r5Tifei oco^®±tc % $ix 7 f 
* h^fl 2, fgl/fP^^gil 3, §g2^:x^ h 

'^114, %2 mmm^m 1 5 . &itm±m 1 6 com 
m*Bf&irz> 0 -thh<ommn. it^nnmrn (cv 

D) tcJ:oTJFMi-6^i:^ T ^5o 
[0119] Sixyf^h yy^JB 12, m2^y^-^ 
F^iHIl ^Jx.lff$^5 0nmOSiNlia 
otWtSo Ili^glil 3li, ^J^l^i?^30 
0 nm^iitWv'y 3>Bft«llCJ:oTJgjSt6. ^ 
2JB(B«»JRl 5tt % ili^Ml3J:nfV\ 

so #J*fcrj?£ 9 0 0 nm^itt->y y»(;J:o 



(10) 
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XMl3L1rz 0 RltBSJhflli 6 li, Wili»$5 0nm© 
S i NJKtCfcoT^fiJti-So RltBSltRl 6C0^®±tC 

[0 12 0] B4 (B) (Ct^^Ic, h^*- 
VPR l Sr^i^^v^^^ £ L, EStBSitKi 6, m 

>^t*5 0 r^^^fC^T, SiN§16, 1 
»Rlc#triiWttfC F £-g*tf £ Oz 

[01211B4 (C) (c^-TJ: 7y^^:j; 
0u^h/^~ypRi^it^ o 3fc*3 % 14 
(B) , (C) (DIll^VNt, T*«Bffl«l lit, 

nTl^fc^, ^y^^V^S XXfT y X *) 20 

[0122] 14 (D) l^t" Jc 9 R*N*lfcR 1 6 

[0 12 3] 05 (E) 9 (C, UiAxh^*- 

yPR2$rx^y^^i:U RatBSJfcK 1 6 £:n 

^>^SrfT&5o $2lFMIl5(Ox 7 fy^ 
£d m, JIfS!*feliffil 1 3<ol?£d 2 XV 30 

[0124] rcoJ: ^(c^-T^r ^JCJ: i&&ffl?g 

^1 3n^±{Z^y^->^^n^ Ilxyf^ h^Jf 
1 2dS(|ffli"5o 35 laiyf^ h 1 2<D*-y^-U 

-M*, %2liffl«ftfltl 5<D*Ly^U- bX *) h+ft 

$tl5 0 40 

[0 1 2 5] 15 (F) (CTFi-J: Ty^^lcj: 

dSj^Tfc, Tifiio^Wtt«*i iSffitt, ^1 

*-y?-*bys<mi 2lZX-DTmt>tlX}3*) , Ty*s>> 
[0 1 2 6] 0 5 (G) (C^-rj; 9 SB 2 Jlffllfeiigl 

1 5 ±0>ri«Sj1:J« 1 6:fc£tf t^rfti^ic^tiiLfcgr 1 

xj/^h^ii2$:x^fy^T'^n o 

yf^h^in^^ix, ^mf±m^i iSrStti 

tfTTLHP A^SHS, 50 
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[ 0 1 2 7 ] 1 5 (H) IZtfTX 0 Id, IBjftffl»WG:|3 
J;t;t'7?LHPA^I±l:^y7il9, ±»RJf 2 0 

[0 12 8] *Sat«^43t^TI±, 14 (B) XfttfL-t 

[0 12 9] ft*5, IllWtKl 3 0>ff$te, 
ffli* <£>^ y ^ > ^ (dioi ^T^il:x yf^nsf 

rtm5aisdi4:5oonmiu ^ 1 mmtmm 

1 3<DJf:£ d 2 £:3 0 0 nmtt5o 

[0130] f52mr$&mmizmi&mwG&Mf&-fz*- 

y^>y<D^y^U-btt&mm&mmi 3, 15:x 
2/^* h y 12=12: 1 (-i!iR-f <5^£\ f! 1 

mf&aujti 3&^y^ztitz&]£x&mmmi*m3 0 0 

nmx^/f ^tl/^o i^ 200nm<Dx 7 fy^$- 
*T#9l^, ^lxyf^. hyCJI 1 2 200/1 2 = 
16. 6 nmxyfy^^5: £lC#5o llx^f 
* h y^lB 1 2li, J?£#J5 0 nmffM£*X"0>67c 

*m\*-y^* v<ys<m\ 2 9, mm 

V&M&V* —^£3 it 5 d i: tt*fildKJh * tt5o 
[0 1 3 1 ] X, 5felC^LtcfT7LHPtCli, ?£a6#7 

[0 13 2104, ®5iC^LfcHJte^J|d*5V>T«, M 

fc 0 Mlt)X^h^I^^<Tt, Ir)«(0 
5^3r_htf 5 r t ^ pj^-cfo 6 0 
[0 13 3] B6tt, *IBM<OteO|tlfi«lcJ:6¥«* 

[0134116 (A) IC^-TJ: 9 (C, Tift 1 0^ffi± 

102^1 7^I^^2 0 0nmMt5„ ZCD^y X 

-^s iozii 7(D±{c x #«^w*>y =*>m<tvoxM 
f$L£titzm2mffl&mmi szmzmi 0 0 0 nm»* 

^^5 0nmMt5o 

[0 13 5] d<D«^|C*5^T(i, 14 (A) (C^i"^ 
*lC*5Jt6SlSM«a«l 3irl2x y f^ 
1 4^W/7X-7S i 02«-CJBrt$nfcjgliB 

mt&mmi 7 \z&&2frtzmf$.ktzox\,*z> 0 

[0 13 6] VT1im&mmUHA*:^-tZ>Ui/*Ys< 
16, *2«Wlfe»ai 5<03cy^V^*tT*p. 
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[0137] mxmmmm<D^y^u- v*. m2m 

£K>, y^mnttiM£ti£> 0 #JxJt 121 

^?rx 7 f t y h ITxyf y^fSiA SfS2HP*g 
fefHRl 5^iIp H 1|feiIi 7i:^f5x^i,-h 
ft I2IF«I:SHP«{B=2 : 1 C^f 

[0 13 8] I2il1iill 5 <5^$/^^(C 
#1 #J1 5 0 nmlS^^w^x^f ^ofc 
»S\ SB 1 Jfffl&iftlR 1 7 W*B5tt**» 7 5 n y 

^^a: $iim^H7 

ft IJ125 nm<7)J?£$i3o fi£oT\ ^lxyf^ h 
y*m 1 2(i^<^^^^^$ttT, -^coTI-gEg^tt 
1 l^-^SW5ri: fcmtfSBSK 

[0 13 9] \?TKHP<Dtetim % )s*J*h'*9 — >P 

fc. TJ&i op^o^m^^i lasy^—^&gttsr 

[0140] {H 6 (B) K^-f-<fc?f-, RJttBSlbKl 6 

[Oi4i]06 (C) i/^ h^*— 

yPR2^x^yy-7^^u l2ir H 1lfeWl5 

y^ls?^ 1 1 I^iffeil 1 7 Ltt, 
[0 14 2] -Tfcfc)*,, ftlJURHftiUll 7 <7)J^^ d 3 

ft i2§^g:ii s^tc^^d i (nmmmMwG& 

[0 14 3] ±.&<Dm£&m^tcm&. ^125nm 

«1 5lii$|^j2 5 0 nmx^f y^$ti5 0 e&ft 
ffi8f£>8i£d 1^5 0 0nmC®iSLfci^ ^2SW 
ffiillSC^im ^^2 5 0nm5)Ox 7 fy 

5 : m ^/^^ h 7^1 12 = 12:1 5 
Ilx^/f^ h 7 /<ili2 5 0/l 2 = 2 0. 8nm^ 

[0 14 4] ^<Ot£T ^V^&^oTU-v^ h'<* 



[0145] i 6 (d) tc^-r J: 5 fc x i/ y n ^mtm 

&5±m 1 6 , Slili^x^^ h 1 2 

*t6 0 ^©8, 15 (H) lOTtlgtlSiOIS^ 

[oi4 6] m3<Dmmmmm. ±Tmmm<onm^m 

Sr3etC(£«-*-SrttT*#S 0 El7 (A) . (B) It 
10 ±T&mm (DttM&A ^JEtcfS^i- 3 Hflsffii £ ^-<r o 
[0 14 7] m 7 (A) fc*s^T, JimteiHtit T*>> 

bftmsmis!) 1 3, y^xT^n 7, 

y = vimubi 1 5T-^sttT^s 0 *ig* 

-e&s, me (a) - (d) ^eoxm^tT9 ^dcfc 

«9, 17 (B) ^)M^}#6 0 

[0 14 8] Jte*5, ±aiOj|Jfifi»l^*5V>rtt, tfTTLffl 
HI Pit iEi»SlffiMP^fii«rt^ia«$ix5c: t€:H(f» 

[0 14 9] 18 (A) it trTTLffifflaHPtiMM* 
ffl^pwA^&g^-fr-f^$r^i^it*i-&^^i- 0 :<^) 

It u^hisa$ii5rti:45 0 
[0 15 0] 18 (B) ft iE*S(ffil»PWA<Z>*:jfi» 

30 tLm^^-to ro^fc, er^Lffir^PHPcT)— a$ii 

[0 15 1] 18 (C) It ^ CO J: 9 ^fi^^it-f n 

m p «>-»^iai»stffl m p \z.mt>tite < *o t^m&<om 

*Sr«»WJc^ 0 ffij»fltfflHaPWAlt t'TTLHPco 

l^fi, yv ? 7F/^-yPR2^A^A/T'l^ 0 
40 [0152]18 (C) IC^U/c«figfC*5V^-Cft 

[0 15 3] 18 (D) li. (Srg^^-yr-Tix^^bic^: 

^^-yPR2^Plt t'T?LH PO^|^^fS]c7)— g|5 
l-L^PJit-tt-f> tr T7LHP(DTa5lc4oV^TIifr?L^: 

so mi 3n±<^.y^^H^^t^h^^> 0 



21 

[0154] ^<dxo^. ^thhp tmmmmmnw 

[0155] 0 9 , 11011 *^^fl!ltf>^#Jfc J: 

[0156] 19 (A) {C*5^T, >gffite1iS« 1 1 
1"<5Tifcl 0^®_k{C N Jgl^;/^;* hv<m 12, I 

ll»IIl 3 X ^2^y^^ V yy<mi 4, 2 H 10 
fflt&mm 1 5 , ^— K-7^^118 £ffi/f 6 Q 

[0 15 7] |lx 7 f^ h ^7^1 1 2, ^2^^/^-^ 

hy'<m 1 4(1. tfiJxtfff^ 5 0 nmCOS i Nil:J:o 

xmj$.-tz> 0 mimm&mmte. ^jti«^3oon 

#J;U;fJ¥£ 10 0 nmOT i N/^ifcO^ ^/UiCcfcot 
[0 15 8] K-e-X^Jl 1 8(0±CU^ hl^ri 20 

hA7-ypRiBMt5o u^h/^-ypRi 

^^y^-isy^r^z t LTfflt\ K^ 7 ^ ^ M 18^ 

^^^>^Lfc^. I2if«j|l 5(D^>^^-V>/^ 

[0 15 9] /n— K^^JI 1 8(D*-y^lsy*te^ Mx. 

hi: L/c^te^X^^v^-j; vfttj: 30 

9 0 ^cd^^;/^^-^ ^^w^fk:J^i5^s 

i N«l 4tc^i-6^^^i— Hi, fc£;tl;£&fif^# 
v'U =i>^b^l 5 : S i N§£l 4 = 12:1 CH£^£ 

[0 16 0] ft*5, ^2®^|fe^l 5lZtt-tZ>3L*y7- 

>->m, ^-b^x^mi St:-?*? b^xhffte? ^ 

m m&mm^ y^^ vmm^ l t t> a v \, 

[0 16 1] S2WII1 5(7)^^^V^$:fT^o 
fc&, ^2^5/^^ h y/<m I 4<D^y^^^^n^ 40 

h^-yPR 1 #8fcoTV*a»&li, -^O&T 

[0 1 6 2] Hi 9 (B) Cl^i-j: 9 Id, K^^Jf 
18 01IC h/^-yPR 2^r^ 

^t5 8 i^^h/^-ypR2oriPWAlt fc'TTL 
H P $r^(c^^ ft < T t> 

[0163] ^9 (C) (C^i-J: ?tc, u^h^- 
yPR2^X^ U K^* <7 1 8COj:^^>^ 50 
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K^^Jf 1 S(D^y^>V\^t.^m^^\ 
[0164] B9 (D) 0 tC, h'<* — 

yPR2»^f6 0 t*TftHPf^A<9&A,T^/cU 
^*H*l&^£n, t:^7LHP^7!i^aii-5o X, $ 
2jf P H 1|&|f^l 5_htf)/N— K-^^^g 1 8f2, t'T^LH 

[0 1 6 5] IUl 0 (E) ItCTjk-fk ? (C, a- K^^^ 
Jf 1 8^r^>y^>^^^^ U ^2ilF H 1^Ml 5<D 

gl3^x 7 fy^t§ o ^(T)^^;/;^ fgl/fPal 
^fe^l 3$r^^C^^^V^Lfc^, ^y^ 

[0 16 6] Z<D^y^^y"\z$>\,^Xl^ ffll *5 <fctf|g 

^y^^ byy<Ml 2lctt1~Z^y^i — h «£ 9 

T-Y^ht LTffil/\ x^/f hit£: 12:1 X'ifte 

^ h y<m 1 2fi^^$x*a , 9 , -ZKDTcomm&m 

[01671010 (F) iZTjk-TXo^s t'TTLHPJ^ 

u mnmrni 1 ^r^m-ra t'r?LHP A^^i"5o 

[01681010 (G) d^-Tcfc 9 i-. K"^^ * 
1 8 *5it^iEj|6ffl». e'T?L±tcy< ])T**/umi 9& 

xxfi^Mmm 2 0 &Mf&~tz> 0 y< v r * #/um 1 9 

^J^L^J1:^^J2 5 nmCOT i Nlt*Mt^5o 

[01691010 (H) tc^-rj; 51c, *2gr^te& 
ii 5±^jgfi8snfc±iB«iB2 o, /<yr^;uii 

9, ^— Kvx^ii 8$rCMP^(cJ;i9^b, ¥fi 

[0170] *nmmtzj:ti& % mimm^y^? 

^Mls&m&tt-rfr&ZiCXh. ¥ T7L^(CA03^A/ 

[0171] *nmmic&vzmm&mm<Dmmmm: 

(i, 04, 05*C^f «mi6a«T«lC3i^^^ h 
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[oi72]Hint *&m<onnmtz£z>*m#m 
[oi73]iii (a) tcTF-r x o mmi±mm i 

1 TH&l 0*®±Ki, x^7by/<ii2, 

IlIFMli 7, S&2/fP*1l6ji:Bll 5, /n-k-^* 

^ii6^ait6 0 i^h^ii2it 

I$5 0nm©SiNgt«t5o SH^Ml 
71*, M;tti:«*r*n=l. 5,I^200nmWS 

i 02iiaotMt6 0 fB2«nnifiikDii sn #j 
r^-r^o k-^^ji i 6fi, &ix.&m£ ioo 

[0 174] /^K-7^^1l60lC, f7?L^^- 
V^ft6F^PHA^tt6 US?* M^-yPR 1 £ 

[0 17 5] i/^F/^-ypRi^x 7 fy^-7X 
^£LTffiV\ A-K-7^^116^Cl^tfx^f 
^htf^^^^L*:^ |2ir«ll5$: 
C F Sr£ir>?f * <h O2 Jt^tsIS* <F>m&13* Z^iy^v 

^^t^o Wi/^h/^-ypRiij-^fs, 
[0 1 7 6] Ull (B) t£^i-<fc5f£, K-^*^ 

mi G<nmm±\z.mfcM'<*— xomuwAZ^-rzu 

i?x h'<f — yPR 2$r^fi5ci-6o 

yPR2^x^y^^ £ u x K-^;*^Jf 1 6 

(D^^y^^^^n^Oo &*5, ^F^->PR2 

fit. &®-&^-fix(cJ:9 fr^Lrt^AOiiA/^^T* 

il 6\zBf&£tiZ> 0 
[ 0 l 7 7 ] Hi l (c) tc^i-i: 9 tc, l/^ 30 

^11 6 fczsLy^^Jf-Y^s? t Lh S2^^I6^1 5 

[0 17 8] I^)J:3iaT, e»ffl*£*nWR«L 

■ *r#riiU CMP^«ci:9^2Sra*6»JK±o^JSg 
SrBfe*i"6, 1 K^Lfc^MfiGMl J:*Uf, 

[0 1 7 9] Ul±ttWLfcH8«|i*5V^li, loor 
^^T/u^^VfllJtSr^i-s. so 



[0180] 13 l 2 f±, ¥W»*«IslBS3SKo««;«Sr 
5Slc*3v^rtt, iooiStts«rti:nft^Mosh 

ft^MOS h7V^^p - MOS#JFM;£*iT^ 
[0181] # h 7 ^ * fi, S«*ffi±tCi»tRy- 

[0182] 1 0^® JitCfg 1 a: h 

^■12, SHW&113, *2iy^h^ 

mi 9, ^iaiss2 oo^^r/p^^^ia^it^^ 

±* f-TFM $ n 6 {CM L T W: hu i$ o 2i5§#J ^ it & 
[0 18 3] 0M:fo^Ttt\ ffittoWtttWft i i_LU: 

te, ^y/y^y^UMos (cmos) h7>^^ 

[oi8 4] &±.mm\.timitimm<D±^ ^3x 7 

h5/^S2 2, I31M1I2 3, ^4^^/^-^ 
^oai^(C/<y7i2 9, ±ESl3 0(7)r^7/^ 
[0 18 5] $e>^±®fCli, ^5^^/^^h-y^3 

2, mssm&mms 3, i6x 7 ^h^| 3 4, 

^13 9, £ffi)BUl4 OO^^.T/l-^v'Vga^it 

[0 18 6] £ <blC±®Ulte, ^7^^/^^ h 3"** 4 
2. ^7Sffl|63»K4 3, ^8^5/^^ hy/<§44, 

S8if B 1«&l4 5^as«$^ :oMrti:/< 
yr^^/ui4 9, 5 o^x^ryu^^v-^ga 

[0 18 7] ^frh^^TJVy^i/^&mh. Wi&<D 
[0 18 8] W±H189»Hc:?Sor*«MSrttWLfc3fts, 



25 



(14) 



2002-4341 7 

26 



itmtm, i/V a^$s<4 K (SiC, S i C : H) 

&st, f&&j?m (cvd, mm. ^^n^) % $ 

v-yu-fe^^r^^r-^v (HSQ) , x h 7 ^ h v- !i ^ 

-h (teos) ^iwoM^v/y =*>mitm. > 

[0 18 9] tOl, *1*CD^JE, m^^^it^ 

^■^S^HKSrHUBU »V\ ^JOT$5 0 0 nm 20 

«SrSfflL-Ct>«t^^ looMtLTIi, TIES 
I*, 013-2 l^L^ffi*SlwBai»-e^U, XJI 

[0 19 0] &*5, *IBW(cHL, ^T^r^tSo 
[0191] (f+IB l ) i®(^iti«l:tt5T 

& <fc tfmrE8a«ffl7L&'ffl*?>i& AsXMlSL tS Ktzf^T/^^ 

[0192] (ttfe 2 ) HfffBSlKTLIi, fuEIS 1 «<z> 
[0193] (MIB3) fifriEJirai6»«3&s. 

* =f- > <7) a ta ^ 3 a (Mfcum * & ts f+i2 1 * 

[0194] (ttf5 4 ) ifflEffiRJU*, ifufSSft 2 *1<D 

[0 19 5] (ttIE5) ttre»2lO!)ttM^ % huIE 
*l«Wlftl3W03iy^>^^3iy^-^ h LT so 



mftzm-t zttm 3 * fci* 4 Ett*>¥*#3£«o 

[oi96] (ttE6) ffiES^«<oftJM4*, mrts 
* 1 <»U £ J: 19 /h $ IMP $ Sr^r-f 5 ttIB 3 ~ 5 <D v >1* *x 
a>l«E*cO¥«#3£llo 

[0 19 7] (ttlE7) miBJB2««)lfitkil^mRiei 

[0 198] (ttfES) *ffitc*«ttffl«S:W*rST 
ii^itxy^ hy/^I^Mt^Igh WE 

m 2 i^^sg * ttttmmmim&m&'t zxmt. 

«ffl7L^ffi*5&A/^a.r/u^^viEl*«rJKj«i-5X 
St. SrWi-5¥#*SSIlo«iB*S. 

[0199] (MI59) Wia«W«j»«35^ 
IBSg2«w»j»Ji(OTti:iB«$n. I2i^if^x 

^ ^ > ^#ttco** 5^3 a^ife^ «r$tf f+tB s mm 

[0 2 00] (f^-IElO) H»SES2ao««Ktt, hu 
[0 2 0 1 ] (MEll) WEIB2«o«aKdSteo 

*ru. «iE»«ffl?LSr^fiK't-6xsd^ ffimmim<D& 
[0202] (f+Ei2) mmzmm&mm*m-tz 

Ti-S©$ix, ^ 1 I^^if i x ^ f y ^^^^ 
5 SIS 2 a^ifftgiK ^^tfi m«ttR«: -5 Ii 

t, BijE«rs]te»««>affi^?>. hues i nn&mm* 

EiSU, mEm2«coftt»«J-*i-S«lKffl7L«r^ric"*- 
Silx^y^xi^ fi9E»«?Lt»a*-fr. bUE 
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[0 2 0 3] (f+fai3) h9|E!B2<Oj:s'^>^XS 

hy^RSrarmi-sxst, imi^^^f^i 
mvmmjj&o 10 

[0 204] (f+|E14) MC!B2«<Of&iHRa£ % flfa 

t, mjE^l^ry^^X^te^^^ffl^T, mj 
IE^lMc7)^^^^^^>>/-r^,xm^, -ttOfgKm 

«rlESg2«3iy^>^XS^. ^**£ffl^Tiiasa 

[0205] (f^fia i 5 ) m^mm&mm*tej8rtr z> 20 

u BfriBSi^s/^^^xedSflfria^— k-v^^s<dx 
tcf&i h-r^^^Mt^ii^, mjfsm2 

ft* b 1Mb Sr^tff+fS 12-14 ov^-fix^ l >Slcfe 
[0 2 0 6] (WE16) *ffifC*ti:tt«*«rW*-5 30 

ttwa^s»n»«aRS:^fiS;i-sxs^, wnaiBraK* 
mm x *> e^s s *-c#««^«aiig«5«:jKrici-6xs 40 

3 |g 1 <D*££ * T^t^ffMt5l 2 

Kft\zWiffc&m&^*,?-x hy^K«r«mSit6XS 

Si6^^T^^Tyu^^VgEig^^i-6X^<b, £r 

6 ¥W*3g«<D« Stff ft, 
[0 2 0 7] (MIS 17) f*ffi(;iW«i4««£*rr<5 
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me«tt^0B^BUL^!R2Sol6lkJR«r3i^ 

IEj»«r^i-SXSt, ?rft6^gi^^ 

[0 2 0 8] (f+E l 8 ) HuEJiPfll6««4:^i-5 

U 8IJE»l3i3/^v^XS^jE^— K-e^^S<OJi 
fcfgi i/^ h^^^lrMtSlS^, mTEfgi t-^ 

^l^x^fy^f^ii^^^ ^^3^^^^ 
ttffli\ ME^— K^^i^x^fy^H 
?xa<>:£^tfttEi 7 i;iE*o¥*f«£«o»ig;fr 

[0 2 0 9] 

[0 2 10] &mteT~T/uy^isls&mffi&& 
[0 2 11] i^T7Lrt^igi?>»«rfflV^4<Tfc. Tifc>g 

[0ffi<otfi5*^lftW] 

[0 2 ] *«M<ote(0||li6W^R^Sfe«><z>¥W«c 
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m 6 ] &&w<Dm<onmm&m,wi-ztcib<D¥mft 

&fr-&rtifr$L c tz t $ \z £ cm 5 mm *mm -r z> #> 
imio] m9 t&ic*&w<Dm<onmmc£z>¥m 10 

[iai2] *&m<Dnmmz£Qm&£tiz>¥mfcM 

[Hi 3 ] «*o8fl: £ S^fcKH^SJg^ftS: 

[0i4] ^coswtc j: z>*mftmm<Dmm*fe& 

[his] v£*<D&ffiiz±z¥m»mm<o&mftm*: 
m.wTztcbb<D¥m&mfc<DWTmmx&>z> 0 

[016] ^Wff3S«(0«it*«fe^o^r (Z>#»Sr» 



[0 1] 




[0 17] ^*^W(c < tSga«|cD^3tXS(c:ov>T(0 

[0 18] «t*S«(cj:5iaift^a!!igXS{cot>r(7> 

[0 19] a*ft««cJ:5Ei»(0»itxa«-ov^T<o 

[02 0] «*tt«(cJ:<5R^y^^^TJfi^^ 

[02 1] «*S«CJ:5*»x5/fymM^ 

[«F*«>IIIW1 
1 0 TJ& 

i i mm&m® 

12.14 ^s^X h y^g 

13.15 mmmmm 

1 6 R»»JhBt 

18 xn— K-^^JI 

19 /<!I7> 

2 o zfegaDUi 
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[§20] [IH21] 




g*nm# 0 ^mm^m-T @ i844# 2 
^;iim;ii^rtr c t 3 J^i2±/hffl*4Tg i# 



F* — -M##) 5F033 HH07 HH08 HH09 HH11 HH12 
HH13 HH14 HH18 HH19 HH20 
HH21 HH32 HH33 HH34 JJ01 
JJ07 JJ08 JJ09 JJ11 JJ12 
JJ13 JJ14 JJ18 JJ19 JJ20 
JJ21 JJ32 JJ33 JJ34 KK01 
MM02 MM12 MM13 NN06 NN07 
NN32 PP15 PP27 PP28 QQ04 
QQ08 QQ09 QQll QQ16 QQ21 
QQ25 QQ27 QQ37 QQ48 RR01 
RR04 RR06 RR08 RR09 RR11 
RR13 RR14 RR15 RR23 RR25 
SS04 SS08 SS10 SS11 SSI 5 
TT02 1T04 XXOO 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Ef BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



